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m, Honorable Hugh J. Gallen .
Governor of the State of New Hampshire ..- '

State House
Concord, New Hampshire 03301 .

Dear Governor -Gallen:

Inclosed is a copy of the Dolloff Dam Phase I Inspection Report, whic:
was prepared under the National Program for Inspection of Non-Federl . -

Dams. The report is based upon a visual inspection, a review of past
perfor-ance, and a preliminary hydrological analysis. A brief

* assess:ent is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Dolloff Dam would likely be exceeded by floods
greater than 26 percent of the Probable Maximum Flood (P.'F), the test
flood for spillway adequacy. Our screening criteria specifies that a
dam of this class which does not have sufficient spillway capacity to
discharge fifty (50) percent of the PMF, should be adjudged as having

. a seriously inadequate spillway and the dam assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective
measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however, - -

that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or" -

- consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be 0
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system '"-

, should he promptly developed. During periods of unusually heawy
precipitation, round-the-clock surveillance should be provided.

2. .9

S



'_EDED-E
F-Enorable Hugh .1 ';allen

:~a.c~ pprvQ~ report and support the findings and rocomm,._ -*
tions describE" i . ection 7, with qualifications as noted above. I
request that v~u k, me informed of the actions taken to implc.-ent
these recor-rendatic~n since this follow-up is an important part of the
non-Federal Damn Ins.jt tion Program.

* A copy of this report *ias been forwarded to the Water Resources Board, .
the cooperating agency for the State of New Hampshire, and the owner
of the project.

Copies of this report w! 1 be made available to the public, upon.
request to this office, i ler the Freedom of Information Act, thirty
days from the date of thi letter.*

I wish to take this opporr 7ity to thank you and the Water Resources
Board for the cooperation --tended in carrying out th' program.

Sincerely,

olionel, Corps of Engineers
iiinEngineer

Accession ForI
NIS _GRA&I
DTIC TAB0
Unannounced I
Justificatio

kvailabilitY Codes
Avail and/or

Dst Special
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00134 I.=
Name of Dam: Dolloff Dam
Town: Nottingham
County and State: Rockingham County, New Hampshire
Stream: Tributary of Pawtuckaway River
Date of Inspection: 31 May 1978

BRIEF ASSESSMENT

* ' Dolloff Dam is 27 fuet high, 28 feet wide, and 414 feet long.
It is an earthen embankment contained between vertical dry
masonry (stone) walls. The downstream face has 4 levels of
rock-berm buttresses, the upstream face has one berm. The "
upstream face and berm were refaced with concrete in 1964.- :1
Appurtenant structures include: an uncontrolled spillway,
a stoploq spillway, and a low-level gated outlet with a

* mechanical lifting mechanism. Dolloff Dam, with Drown's
Dam and Gove Dike, impound Pawtuckaway Pond. The pond now
is used for recreation; it is 3 miles long, and has a 900- * 6
acre surface. Maximum storage is 11,700 acre-feet.

Dolloff Dam, at least 136 years old, is in fair condition.
The spillway discharge capacity of the impounding system is
inadequate. Seepages at the downstream toe discharge about
0.02 cfs, and leakage in the gate control shaft amounts to P
about 5 cfs. The downstream berms are sluffing. The
possible existence of a concrete liner on the upstream side
of the downstream wall makes stability questionable. --

The stoplog and ungated spillway will pass 2,900 cfs, or about
26 percent of the test flood. The test flood would overtop p _
the dam by 3.5 feet at the lowest point of the crest.

-. The owner, New Hampshire Water Resources Board (NHWRB) should,
within two years, implement the results of the following
recommendations: evaluate further all factors relating to
overtopping and the inadequacy of the spillways of the
impoundment system, design or specify remedial measures to
control seepages and leakages, repair the downstream berms, ' "
and investigate the existence of the concrete liner and
evaluate, if present. Within one year, NHWRB should implement
the following operating and maintenance measures: monitor
seepages and leakages weekly, clear trees and brush to about S
50 feet downstream, and establish a round-the-clock surveil- -

lance and warning program to be exercised during floods.

', Warren A. Guinan "i22

Project Manager , -

N.H. P.E. No. 2339

'.? - *,* '
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This Phase I Inspection Report on Dolloff Dam-
i * has been reviewed by the undersigned Review Board rembers. In our .

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

m. . S

CHARLES G. TIERSCH. Chairman
Chief, Foundation and Materials Branch
Engineering Division ,

FtED J.- - -r.,Member
Chief.,e~nBac
Engineering..Division

SAUL 
-E -Membe

Chief,.Water Control Branch: .
Engineering Division

I I

APPROVAL RECOMMENDED:

.JOEoB.-RAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the .
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available .
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to -.-

identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of - .
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, --

and is evolutionary in nature. It would be incorrect to assume that S
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic - .
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition. 6 .
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

W " -
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

DOLLOFF DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of .
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained 0
by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols & Company, Inc.
under a letter of May 3, 1978 from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW33-78-C-0329 has been
assigned by the Corps of Engineers for this work.

b. Purpose

() To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National A

Inventory of Dams. .

1.2 Description of Project

a. Location. Dolloff Dam is located in the Town of
Nottingham, New Hampshire. Dolloff Dam spans the Pawtuckaway -
River, a major tributary in the Lamprey River Basin. The dam
is about 3 miles above the confluence with the Lamprey River,
a major tributary in the Piscataqua River Basin. The dam is
shown on U.S.G.S. Quadrangle, Mt. Pawt~ckaway, New Hampshire
with coordinates approximately at N 43 04', 22", W 710 09',
C6, Rockingham County, New Hampshire. (See Location Map
page iv.)

-V W
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indicating that a 2-foot thick "cement wall" was constructed 0 0
on the upstream side of the vertical dry masonry wall at the
downstream side of the crest of the dam. The existence of .
such a wall could not be verified during the inspection. If
the wal does exist and it is intact, it would tend to reduce -
the stability of the dam because the full hydrostatic head
of the reservoir would act directly against the downstream .0 ...O
vertical dry masonry wall and its reinforcing berms. No
other design and construction data pertinent to the stability
of thE dam were available.

C. Operating Records. No operating records pertinent
'o the stability of the dam were disclosed. 0

d. Post-Construction Changes. Prior to the ownership .-
by the Lamprey River Improvement Company, a second gated - -. •.
outlet was built where the stoplog section is today. In
1956, ledge was removed from the spillway area, increasing . k
its caoacitv. the second gated outlet was replaced with a
stoplc4 section.

The upstream side was refaced with concrete in 1964. The
concrEte walkway was constructed in 1970. Dolloff Dam was
again rehabilitated in 1974. Wcrk included concrete refacing -•

of the upstream side and the reconstruction of the stoplog .
section to its present day condition.

0 0

* O
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SECTION 6 e •
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations.

(1) Embankment. Visual observations indicated that
some deterioration of the rock berms has occurred on the
downstream face of the dam, as evidenced by L'Iles in the
top of the uppermost berm at one location and a fallout of -
rock from the face of the upper berm at a second location.
The extent of the deterioration is not considered serious
in the present condition, but the stability of the dam would
be adversely affected if the deterioration continued. A
total of three holes in the berms to the right of the stoplog
spillway were noted. A portion of a timber remaining in one
of them indicates that they may have been a part of the
original construction and that the holes contained large
timbers that may have been used as bracing for the main wall.
A wet spot was noted near the downstream toe of the dam at
one location, and concentrated seepage was discharging at .

the base on the northeast sidewall of the stoplog spillway.
Southwest of the low-level gated outlet, water was discharging
from the lowest rock berm at the downstream face of the dam,
but it could not be determined that this water was seepage
under and/or through the dam or whether it was the result
of lateral flow of water from the nearby low-level gated
outlet channel.

(2) Appurtenant Structure Visual inspection of the
overflow spillway, stoplog section, and control-shaft portions
of the dam did not reveal any eviaence of instability. The
following conditions as previously described could cause
structural instability if left uncorrected: 'O

(a) The substantial leakage through the stone masonry
at the outlet control shaft and the wooden sluice gate.• .. -

(b) The major crack in the left end of the left overflow
spillway bridge deck. The crack through the deck has -

effectively eliminated the capacity of the deck to resist
vertical shear at that support. Although this would not
influence the stability of the dam it represents a safety
hazard to personnel and equipment crossing the bridge.

b. Design and Construction Data. A report dated .
December 5, 1918, shows a cross-section sketch of the dam

14
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SECTION 5 0
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
desigr data (1839-1842) were found for the structures
impounding Pawtuckaway Pond. However, hydrologic and hydraulic
information dating from the ownership by the Lamprey River
Improvement Company to the present ownership by the New
Hampshire Water Resources Board, were found and assessed to S 6
determine their acceptability in evaluating the overtopping
potential of Dolloff Dam.

Dolloff Dam is classified as being intermediate in size
havinci a maximum storage of 11,700 acre-feet. * k
To determine the hazard classification for Dolloff Dam, the
impact of failure of the dam at maximum pool was assessed
using Guidance for Estimating Downstream Dam Failure Hydro-
graphs issued by the Corps of Engineers. The analysis covered
the reach extending from the dam to the village of West Epping,
a distance of about 3 miles. Failure of Dolloff Dam at maxi- S _

mum pool would probably result in an increase in stage of 12.5
feet along the reach. An increase in water depth of this
magnitide would probably result in the loss of more than 10
lives and sever State Route 156, a village road, inundate
several houses and cause appreciable damage to any agricultural .
lands in the reach. S

As a r,?sult of the analysis described above, Dolloff Dam
was classified - High Hazard. Using OCE Recommended Guide-
lines for Safety Inspection of Dams, the recommended spillway
test flood is the Probable Maximum Flood. The test flood
discharge for Pawtuckaway Pond, having a drainage area of S S
20.66 square miles, was determined to be 11,200 cfs.

b. Experience Data. No information regarding past
overto[ping of the structure was found.

c. Visual Observations. No visual evidence was found .

of damage to the structure caused by overtopping at the time
of the inspection.

d. Overtopping Potential. Dolloff Dam, in conjunction
with Gove Dike and Drown's Dam, is unable to pass the test
flood without overtopping. The water depth over the lowest 0
point was calculated to be 3.5 feet. The stoplog and ungated
spillway will pass 26% of the test flood.

13 .
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

The New Hampshire Water Resources Board has operated the
pond since 1955. The level of Pawtuckaway Pond is controlled
by discharge through Dolloff and Drown's Dam. Gove Dike,
the third impounding structure, has no outlet facilities.

Drown's Dam usually has all its stoplogs in position, V
allowing for control of the water level through Dollort Dam.
The sluice gate at Dolloff Dam is normally closed. The New
Hampshire Water Resources Board uses the gate only to drain
the pond as required. The lake level is controlled through .\
the stoplog spillway at Dolloff Dam. Pond elevation during
the recreational season is maintained reasonably constant at ft
250 feet MSL. In the fall, the level is drawn down, allowing
abutters to make improvements to their shoreline and providing
some storage for flood runoff.

4.2 Maintenance of Dam

Dolloff Dam is maintained by the NHWRB.

4.3 Maintenance of Operating Facilities.

Throughout the year, the dam is visited on a weekly basis
by the NHWRB. The NHWRB reported that the sluice gate at •
Dolloff Dam is only operated when the level of the reservoir
can be sufficiently lowered to permit complete reseating of
the gate. If the gate is opened when the reservoir is full
it can not be closed and reseated to obtain a complete seal.

4.4 Description of Any Warning System in Effect .

No written warning system was disclosed for Dolloff Dam.

4.5 Evaluation

The operation and maintenance procedures for Dolloff Dam, - - .
consisting of a weekly program of inspection, should insure
that all normal problems encountered can be remedied within
a reasonable period of time. The NHWRB should also establish .
a warning system to follow in event of any emergencies.

12
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problems observed during the visual inspection are: .

(a) seepage at the downstream toe of the dam, "

(b) one hole and one fallout of rock in the uppermost
rock berm on the downstream side of the dam,

(c) seepage at the downstream toe of the sidewall on
the northeast side of the stoplog-spiliway channel,

(d) leakage of the low-level sluice gate,

(e) minor bulging and tilt of the vertical dry masonry P .
wall cn the downstream side of the dam,

.f) cracks, spalling and small leaks in the concrete
around the stoplog spillway,

(g) major structural crack in the service bridge across I Ai-

the concrete overflow spillway,

(h) rusting of the I-Beam support at the center of
the service bridge, and

1i) potential for overtopping. P 0

lop e

* re
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in each downstream abutment wall was observed. Seeps in
both walls were emanating from construction joints near
the channel floor. Minor spalling was noted at the base
of the right side wall. (See Appendix C - Figure 11.) The
concrete service bridge and steel railings were observed
to be in good condition.

The dam's low-level gate structure, located approximately
240 feet from the left dam abutment, is reported to contain
a wooden gate approximately 3' high by 4' wide. The gate
can be raised by a mechanical operating mechanism at the top
of the dam. The New Hampshire Water Resources Board would
not permit inspection or operation of the gate during the .
summer recreational season. The control shaft, which houses
the gate and operating mechanism, is an integral part of the
dam embankment. The support structure is stone dry wall
masonry faced with reinforced concrete on the upstream side.
At the time of the inspection, substantial leakage was
observed around the wooden gate, and numerous large leaks
were flowing with considerable velocity through cracks in
the downstream control shaft sidewalls. (See Appendix C -
Figure 12.) The discharge water was clear. The largest of
the sidewall leaks were concentrated through several cracks
between the stone masonry. Two of the granite support struts V.. .
are broken.

d. Reservoir Area. The reservoir slopes are predomi-
nantly gentle and are covered with trees and brush. (See
Appendix C - Figure 13.) Numerous cottages and homes have
been built along the southeast portion of the perimeter of
the reservoir. Little sedimentation was observed in the 0
reservoir. About six inches of sediment covered the bottom
of the sluiceway.

e. Downstream Channel. The channels downstream of both
the concrete overflow spillway (see Appendix C - Figure 14.)
and the stoplog spillway appear to be in bedrock. The bottom ,
of the channel downstream of the gated low-level outlet is
covered with rocks and it is not known whether the channel
is immediately underlain by bedrock. (See Appendix C -

Figure 15.) All three channels are clear of trees and brush
for a short distance downstream of the dam, but are bordered
by brush and trees further downstream. Some debris, consisting 0
of rocks, logs, and brush was found in all three channels.

.- .. -.. ....

3.2 Evaluation

The observed condition of the dam is fair. The potential

10
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